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(71) We. Vereinigung Voucsr.iGENER 
Betriebe Elektrische Konsumgltcr. a 
corporation organised under the laws of 
Eastern Germany, of 6 Alexanderplatz. Ber- 
lin, Germany, do hereby declare tiie inven- 
tion, for which we pray that a patent may 
be granted to us. and the method by which 
It is to be performed, to be particularly des- 
cribed in and by the following statement: — 

The invention relates to a slip ring as- 
sembly for high-speed electrical machines 
having slip rings of non-metallic material. 

Slip ring assemblies for electrical machines 
of which the slip rings consist of non-metal- 
lic materials, such as carbon, arc sufficientlv 
known. One type of slip ring assembly, for 
mstance, is so constructed that the slip riiigs 
are embedded in casing resin. These slip 
rings embedded in casting resin and con- 
sisting of carbon, however, are easily liable 
to burst during the operation of the elec- 
trical machine, owing to the difference in 
the expansion coefficients between the tv/o 
materials, the entire slip ring assembly thus 
being rendered inoperative. 

In order to prevent this the contact sur- 
faces of the casting resin assembly and of 
the carbon slip ring were provided with a 
coating acting as a lubricant, but this is only 
possible by processes involving the use of 
considerably expensive apparatus. 

Particulariy in the use of slip ring as- 
semblies with carbon slip rings in enclosed 
electrical machines which have to operate, 
for example, in severe atmospheric condi- 
tions, difficulties are known to arise, inas- 
much as the heat produced in the slip rings 
during operation and extending far beyond 
the permissible limits has to be removed 
from the machine. This is also important 
because the different expansion coefficients 
of the materials used jeopardize the suit- 
ability of the entire slip ring assembly for 
the performance of its function. Various 
means of solving this technical problem 
have been tried out in the past. 
[Price 25p\ 



Constructions are known in which, for 
the complete compensation of the different 
expansion coefficients, as between support 
body and carbon slip rings, the compact 
support body is replaced by individual 
cylindrical supporting parts, each consisting 
Ot a cylindrical hub with raised parts of 
the nature of corrugations distributed over 
the periphery in a rotationaily symmetrical 
manner, the outer surfaces of these corru- 
gated protuberances forming the slip ring 
supports. In these systems the number of 
slip ring supports depends on the number 
of current conducting or clamping bolls 
employed. Slip ring assemblies of this con- 
struction fulfil all the requirements arising 
during the operation of the electrical 
machine and remain unaffected by the dif- 
ference of expansion coefficient between the 
support body and the carbon slip rings, 
mainly owing to the fact that these com- 
ponents arc only in contact with one an- 
other over a very small area, but their pro- 
duction involves considerable expenditure 
on apparatus. A complicated mould is re- 
quired for the manufacture of the separate 
supporting parts. Differences in the dimen- 
sions of the slip ring assemblies and in the 
number of separate slip rings required neces- 
sitate corresponding differences in the de- 
sign of the separate supporting parts and 
of the moulds for their production, so that 
the manufacture of slip ring assemblies of 
this type proves uneconomic despite the tech- 
nical advantages. A slip ring assembly for 
high current is also known with v/hich, how- 
ever, face-ground contacts are used which 
are fitted by their "contactless" end face 
and by their outer surface into an annular 
metal disc. A disadvantage of this slip ring 
system is the necessity of the complete con- 
version of the electrical machines to be 
equipped therewith. 

It is an object of this invention to provide 
a slip ring assembly which will stand up to 
high currents and temperatures which will 



50 



55 



60 



65 



70 



75 



80 



85 



90 



1,307.628 



provide satisfactory dissipation of heat, 
accompanied by compensation of the dif- 
ferences in the expansion coefficients of tJio 
individual materials, and which will render 

5 the production of all the necessary types and 
sizes of slip ring assembly more economical 
than hitherto known. 

According to the present invention there 
is provided a slip ring assembly for high- 

10 speed electrical machines, including a cylin- 
drical support hub consisting of an insulat- 
ing material, slip rings consisting of a non- 
metallic material being supported on the sup- 
port hub, holding caps abutting the outer- 

15 most slip ring end faces of the slip ring as- 
sembly, further holding caps or distance 
rings abutting the other end faces of the 
slip rincs and connecting elements making 
electrical contact witli the slip rings, the sup- 

20 port hub and holding caps being in direct 
thermal contact with each other and being 
formed of a beryllium oxidic cement or 
plastics material containing beryllium- oxide. 
The support hub is provided with axially 

25 extcndinir ducts which emerge at the external 
surface thereof opposite each bearing sur- 
face of die slip rings. The ducts which start 
at one end face of the slip ring assembly 
are provided for the purpose of accom- 

30 modatin? strip-shaped connecting elements 
which provide electrical contact with the 
slip rings. , , 

In the case of the slip ring assemblies sub- 
jected to more moderate thermal stresses it 

35 is sufficient if the holding caps arc provided 
onlv on the outer end faces of the slip nng 
a<!semblv delimiting the contact surface of 
the slip" ring assembly, while between the 
separate caiton slip rings distance rings or 

40 spacer tubes are provided v/hich consist of 
insulating material. 

h is also possible for the holding caps 
to be shaped in the region of their central 
bore in such a way as to lake the form of 

45 a cvlindrical sleeve, in which case sleeve- 
shaped attachments of the caps provide the 
entire support hub of the slip ring assembly 
to the required length. These sleeve shaped 
attachments likewise possess ducts to ac- 
50 commodate the strip-shaped connecting 
elements. 

For the dissipation of heat, the main- 
tenance of the required distance, the insula- 
tion between the respective parts and also 

55 protection against centrifugal forces, only 
file end faces of the slip ring assembly may 
be provided with holding caps, whereas be- 
tween the slip rings, close fitted with com- 
plementary or corresponding engaging sur- 

60 faces, distance rings in the form of spacer 
tubes, of insulating materials, are arranged 
concentrically with one another. The strip- 
shaped connecting elements for the con- 
ductinc current are attached, by known pro- 

65 cesses "for the provision of contacts, to the 



internal surface of the slip rings in qucslioiu 
are bent in order to maintain the insula- 
tion distance and are brought out of one 
side of the slip ring body in the axial direc- 
tion. 

The supporting hub may be produced bv 
a process in which the assembly consisting of 
slip rines, distance rings or spacer lubes 
and holding caps is filled, particulariv by 
tlie centrifugal method, with a ber>llium- 
oxidic cement or a plastics material conlain- 
ins bervllium oxide. The correct apportion- 
ment of the centrifugal material provides 
the necessary bore for accommodating ihe 
armature shaft. 

In the case of comparatively large slip 
ring assemblies a cylindrical tubular struc- 
ture may be inserted in the slip ring bore 
in order to reduce the centrifugal space. For 
the purpose of internal consolidation the 
entire slip ring assembly is saturated with 
a bindins agent, such as hardenable resin. 
The concentrically situated distance rings or 
spacer tubes are preferably permeable to air, 
in order to avoid the accumulation of heat. 
In addition, an electrically non-conductive, 
heat-conducting material in the form of an 
organically or inorganically bound material 
containing bervllium oxide is introduced 
between The concentrically arranged distance 
rinss or spacer lubes. 

Slip rings assemblies of this kind can be 
rationallv "produced in all sizes and types. 
Their construction is characterised by the 
fact that the slip ring assemblies will stand 
up to considerable tiiermal loading. The 
intensive contact between the slip rings, in 
which the temperature rise occurs, and the 
lateral surfaces, via the holding caps, and 
as a result of the support hub in the bore, 
as well as the good tliermal coiiduclion be- 
tween the holding caps and the support 
hub, due to the construction adopted, en- 
sures rapid dissipation of the heat, via ihe 
armature shaft, from the enclosure of tiie 
machine. This elTc:t is greatly intensilied 
by ihe use of materials containing beryllium 
oxide, owing to its high thermal conductivity 
and uood iirsulating properties. Owing to ihe 
use of simple holding caps, distance rings 
or spacer tubes and the adoption of the 
centrifugal method, ihe components of the 
slip ring assembly can be produced niore 
simply. 

From the insulation point of view this con- 
struction olTers advantages, the strip-shaped 
connecting; elements resting cor.ipletcK in 
the support hub or in the centrifugal 
material, both of which have an insulating 
effect. The close fitting compiementan con- 
nection between the holding caps, distance 
rings or spacer tubes, on the one hand, and 
the slip rings, on the other, provides addi- 
tional protection against centrifugal forces 
during use of the electrical machine. 
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A number of constructional embodiments 
of the invention will now be described by 
way of example with reference to the accom- 
panying drawings, in which: 

5 Figure I is a sectional diagram of a 3- 
part slip ring assembly, 

Figure 2 is a sectional diagram of a 3- 
part slip ring assembly with distance rings 
provided between the slip rings, 

10 Figure 3 is a sectional diagram of a 3-part 
slip ring assembly with sleeve-shaped at- 
tachments provided on the outer caps. 

Figure 4 is an end view corresponding to 
Figures 1 and 2, 

15 Figure 5 is a partial sectional view with 
caps engaged. 

Figure 6 is a sectional diagram of a 2-part 
slip ring assembly with centrifuged sup- 
porting hub, 

20 Figure 7 is a lateral view corresponding 
to the above. 

Figure 8 is a sectional view of the 2-part 
slip ring assembly with sleeve-shaped basic 
structure insened, 

25 111 a slip ring assembly shown in Figure 

1 three slip rings 1, 2 and 3 are made of a 
non-metallic material, such as carbon, and 
enclosed at both end surfaces in holding 
caps 4 and 5, which are made of plastics 

30 material containing beryllium oxide and of 
which a collar portion surrounds and en- 
gages part of the contact surface of the slip 
rings I, 2 and 3. The holding caps 4, 5 and 
the slip rings, L 2, and 3 arc provided with 

35 a central bore by which they are mounted 
on a cylindrical support hub 6 likewise con- 
sisting of plastics material containing beryl- 
lium oxide. 
In the wall of the support hub 6 and at 

40 one end face thereof, are provided axial 
ducts 7 which are situated 120** apart from 
one another as shown in Figure 4. Each 
of the ducts connects with the outer surface 
of the support hub 6, in the region, respec- 

45 tively, of one of the three inner surfaces of 
the slip rings 1, 2 and 3. One of strip- 
shaped connecting elements 8, 9 and 10 
is embedded in each of these ducts 7 and is 
in contact with the inner surfaces of the 

50 slip rings 1. 2 and 3. respectively. 

In the case of slip ring assemblies not 
subjected to such high thermal stresses as 
the above described slip ring assembly may 
be subjected, it is sufficient for distance rings 

55 11 to be provided between the slip rings 1, 

2 and 3 which distance rings arc shap^ to 
engage the slip rings in both radial and axial 
directions, caps 4 and 5 then being provided 
only on the end faces of the slip ring as- 

60 sembly, as shown in Figure 2. 

The example in Figure 3 shows how the 
caps 4 and 5 resting or abutting against 
the end faces of the outer slip rings 173 of 
the slip ring assembly are provided in their 

65 central bore, with sleeve-shaped attachments 



12 and 13. The ducts 7, which are situated 
120'* apart, arc provided in tlie sleeve-shaped 
attachment 12, in order to accommodate 
the strip-shaped connecting elements 8, 0 
and 10, which provide electrical contact with 70 
the slip rings 1, 2 and 3. 

In Figure 5 there is shown part of a slip 
ring assembly in which the collar portion of 
the holding caps 4, 5 engages peripheral 
recesses in the slip rings 1, 2 and 3. The slip 75 
rings are made with such an outside diameter 
dimension that they project radially beyond 
the collar portion of the holding caps. 

A further example is shown in Fisures 6, 
7 and 8. " 80 

In this slip ring assembly two slip rings 
14 and 15 of non-metallic material are kept 
apart by two mutually concentric distance 
rings or spacer tubes 16 and 17 formed of 
an insulating material. These distance rings 85 
in each case engage peripheral recesses 18 
provided on the internal and external peri- 
phery of the two end faces belonging to the 
slip rings 14 and 15 and facing towards each 
other, and provide additional protection for 90 
the slip rings 14 and 15 against the centri- 
fugal forces occurring during the operation 
of an electrical machine. The axial boun- 
daries of the slip ring assembly arc formed 
by holding caps 19 and 20, each of which 95 
rests or abuts against one of the outer end 
faces of the slip rings 14 and 15. One of 
the holding caps 19 and 20 is provided, in 
the vicinity of its central bore witli two per- 
forations 21 which serve as ducts for strip- 100 
shaped connecting elements 22 and 23 which 
provide electrical contact, for example in 
the form of electrically conductive adhesive 
material, with the internal periphery of the 
slip rings 14 and 15. These strip-shaped 105 
connecting elements 22 and 23 arc thus 
brought out of the .slip ring assembly in the 
axial direction, one connecting element 22 
being straight and the other connecting ele- 
ment 23 being bent in order to insulate it in 110 
respect of the slip ring 14. 

This assembly consisting of two slip rings 
14 and 15 with strip-shaped connecting ele- 
ments 22 and 23 formed of electrically con- 
ductive material, and of two concentrically 1 1 5 
situated distance rings 16 and 17 and two 
holding caps 19 and 20, is centrifuged with 
a cement or plastics material containing 
beryllium oxide in order to produce a sup- 
port hub 24. in which process the apportion- 120 
ment of the appropriate quantity of centri- 
fuging material enables the desired diameter 
25 to be obtained for the bore which is to 
accommodate an armature shaft. There- 
fore the centrifuged space is formed by the 125 
caps 19 and 20, the internal surfaces of the 
slip rings 14 and 15 and the distance ring 17 
which engages the internal periphery of tlie 
end faces of the slip rings 14 and 15, which 
end faces face towards each other. 130 
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In the case of slip ring assemblies of 
larger dimensions it is advisable, in order 
to reduce the size of the centrifuged space, 
to insert a cyluidrical tube structure 26 

5 (Figures). 

Satisfactory dissipation of heat is ensured 
by a perforated construction adopted for 
the distance ring 16. The distance ring 17 
delimiting the centrifuged space has a con- 

10 tinuous surface. Particulariy satisfactory 
dissipation of heat can be obtained by the 
insertion of an electrically non-conductive, 
heat-abstractive material 27. in the form 
of an organically or inorganically bound 

15 beryllium oxide material, between the slip 
rings 14 and 15 and the concentrically actu- 
ated distance rings 16 and 17. For the pur- 
pose of internal consolidation the entire slip 
ring assembly is saturated with a resin. 

20 the plastics material from which the hold- 
iiis: caps and distance rings are formed may 
exhibit thermoplastics or thermosetting 
(duroplastic) type characteristics. 

WHAT WE CLAIM IS: — 

25 1. A slip ring assembly for high-speed 
electrical machines, including a cylindrical 
support hub consisting of an insulating 
material, slip rings consisting of a non- 
metallic material being supported on die sup- 

30 port hub, holding caps abutting the outer- 
most slip ring end faces of the slip ring as- 
sembly, further holding caps or distance 
rings abutting the other end fp.ces of the slip 
rincs and connecting elements making clec- 

35 trical contact with the slip rings, the support 
hub and holding caps beiiig i;i direct ihernial 
contact witli each other and being fonned 
of a beryllium oxidic cement or plastics 
material containing beryllium oxide. 

40 2. An assembly as claimed in claim 1, 
including tiiree slip rings each mounted on 
the support hub and each provided with hold- 
ins caps abutting the end faces thereof. 

3. An assemblv as claimed in claim 1 
45 or 2, v/herein the holding caps abutting the 

outermost slip ring end faces of the slip ring 
assembly include axially extending members 
which tosrether constitute the support hub. 

4. An" assembly as claimed in any one of 
50 claims 1, 2 or 3, wherein the slip rings pro- 
ject radially bevond the holding caps. 

5. An assembly as claimed in claim I, 
including three slip rings each mounted on 
the support hub and distance rings separat- 

55 iniT the slip rings, wherein the distance rings 
are fonned of an insulating material. 



6. An assembly as claimed in claim 5, 
wherein the distance rings are of a T-shaped 
cross section. 

7. An assembly as claimed in clami 5, 60 
wherein the distance rings are formed by 
spacer tubes situated concentrically one 
relative to the other and wherein the sup- 
port hub is formed by a centrifuged tubu- 
lar structure. 

8. A slip ring assembly as claimed m 
claim 7, wherein the spacer tubes are 
permeable to air, _ . 

9. A slip ring assembly as claimed m 
claim 7, or 8, wherein between the slip rings 70 
and within the concentric spacer tubes an 
electrically non-conductive, heat-abstractive 
material is provided in the form of an 
organically or inorganically bound material 
containing beryllium oxide. "75 

10. A slip ring assembly as claimed in 
claim 7, 8 or t). wherein a cylindrical lube 
structure is provided in the slip ring 
assemblv the centrifuged tubular structure 
being located between the cylindrical tube 80 
structure and the slip rings. 

11. An assembly as claimed in any one 
of claims 7 to 10, wherein the connecting 
elements are supported in or by tlie centri- 
fuged tubular structure and project axially 83 
from the slip ring assembly through aper- 
tures provided in one holding cap. 

12. An assembly as claimed in any one 
of the preceding: claims, including substan- 
tially axially exieiiding ducts formed in the 90 
support hub between one end face of the as- 
sembly and the respective ones of the slip 
rin'is,'the connecting elements being located 

in the ducts and projecting axially from the 
slip ring assembly. ^* 

13. A slip rins assembly as clamied m 
any one of the preceding claims, wherein 
the slip ring assembly is saturated in a bind- 
'ii\a a^ent. 

'I4.'' A slip ring assembly substantially as 100 
hereinbefore described wi'di reference to, 
and as illustrated in the accompanymg 
drawings. 

For the Applicants: 
MATTHEWS. HADDAN CO., 
Chartered Patent Agents, 
Haddan House, 
33 Elmficld Road, 
Bromlev. 
Kent, BRl'lSU. 
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